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(54) MULTIPLEXED DISK CONTROL DEVICE 

(57)Abstract: 

PURPOSE: To improve the responsibility of a user 
program and the reliability of a system in a multiplexed 
disk control device for storing the same contents in plural 
disks. 

CONSTITUTION: When a write request is issued from a 
user program, a writing means 12 writes data in a main 
data storage device 19. Data written in the device 19 are 
periodically copied to a sub-data storage device 18 by a : |fX7^ ^B[7-^^ 
copying means 13. When a reading request is issued 
from the user program, a reading means 1 1 reads out 
requested data from the device 18 when the data are 
stored in the device 18, and when the data are not 
stored in the device 18, switches the access to the 
device 19 and reads out the data from the device 19. 






Then the means 13 copies the data to be read out from the device 19 to the device 18. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the. word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A multiplexing disk controller which is characterized by providing the following and which 
memorizes the same contents on two or more disks respectively A write-in means which writes data in 
the 1st disk unit of said two or more disks to a write-in instruction The 1st copy means which copies 
periodically data memorized by said 1st disk unit to the 2nd disk unit reading appearance which carries 
out reading appearance and reads data from said 2nd disk unit to an instruction - carrying out - a means 
A means for switching switched to read-out processing from said 1st disk unit when it reads to said 2nd 
disk imit and object data does not exist, in case said read-out means reads data, and the 2nd copy means 
which copies said data for read-out to said 2nd disk unit with read-out processing from said 1st disk unit 



[Translation done.] 
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♦NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3,In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] A disk unit writes the same data in two or more disk units to the write request to 
a disk unit in tfie information processing system connected two or more sets, and this invention relates to 
the method which doubles data. 
[0002] 

[Description of the Prior Art] What publishes the demand of writing to two or more disk units to the 
write request from a user's program in the conventional doubleness disc system at coincidence was in 
use. However, since each contents of a disk did not necessarily have consistency in fact, there was a 
problem in respect of reliability. Moreover, although processing speed improves by leaps and bounds 
compared with processing in which it writes in at a time one processing in which it writes in two sets of 
disk units at coincidence, if it compares with the processing written in one set only of a disk unit, 
clearly, the latency time of a user's program will become long and responsibility will deteriorate. 
[0003] About such a doubleness disc system, m IP, 1-207821, A, it writes to positive data storage and 
subdata storage, and the dual file management method which was made to perform read-out from 
positive data storage is proposed. 

[0004] moreover - JP,2-278418,A ~ the write request from a user's program - positive data storage - 
carrying out — reading appearance — carrying out — corresponding data is on a disk, and reading 
appearance is carried out from the light disk of a load, and the volume doubleness method of the 
magnetic disk periodically copied to subdata storage is proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] However, the dual file management method of above- 
mentioned JP, 1-207821, A is not touching the field of adjustment of the contents of a disk, and the 
responsibility of a user's program in order to make it a key objective to back up efficiently. 
[0006] moreover, when specific data does not spread on positive data storage, reading appearance will 
be carried out, a demand will be published to the specific data area of positive data storage and copy 
processing will be behind performed to subdata storage by the volume doubleness method of the 
magnetic disk of JP,2-278418,A if reading appearance is carried out and a demand occurs, reading 
appearance will be carried out to the again same specific data area, and a demand will occur. That is, the 
same read-out demand will occur twice to the data which is not copied, and there was a trouble that the 
responsibility of a user's program worsened. 

[0007] This invention aims at offering the multiplexing disk controller which improved the 

responsibility of a user's program and raised the reliability of a system. 

[0008] 

[Means for Solving the Problem] In a multiplexing disk controller concerning this invention A write-in 
means which writes data in the 1st disk unit of said two or more disks to a write-in instruction from a 
user's program. The 1st copy means which copies periodically data memorized by said 1st disk unit to 
the 2nd disk xmit, A read-out means which reads data from said 2nd disk unit to a read-out instruction 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



3/9/2004 



Page 2 of 4 



from a user's program. In case said read-out means reads data, when it reads to said 2nd disk unit and 
object data does not exist it is characterized by. having carried out reading appearance to a means for 
switching of said 1st disk unit which carries out reading appearance and which is switched to processing 
from said 1st disk unit, and having said 2nd copy means which carries out reading appearance and 
copies object data to said 2nd disk unit with processing. 
[0009] 

[Fimction] The write request from a user's program is received with a write-in means. A write-in means 
writes data in the 1st disk unit. The data written in the 1st disk unit is periodically copied to the 2nd disk 
unit by the 1 st copy means from the 1 st disk imit. 

[0010] The read-out demand from a user's program is received with a read-out means. When the 
demanded data is memorized by the 2nd disk unit, a read-out means reads data from the 2nd disk imit, 
and sends it out to a user's program. Moreover, when the demanded data is not memorized by the 2nd 
disk unit, data is read from a switch and the 1st disk unit to the 1st disk imit, and the disk accessed by 
the means for switching is sent out to a user's program. Then, the 2nd copy means copies the data used 
as said read-out object to the 2nd disk unit from the 1 st disk unit. 
[0011] 

[Example] Hereafter, one example at the time of applying the multiplexing disk controller concerning 
this invention to a doubleness disc system is explained, referring to a drawing. 
[0012] Drawing 2 is the block diagram showing the ftmdamental configuration of a doubleness disc 
system. This doubleness disc system is roughly divided and consists of a user's-program I/O means 1 to 
receive the input/output request from a user's program, a doubleness managenient tool 2 which manages 
doubleness processing, and the storage management section 3 which actually performs read-out or the 
writing of data; In drawing 2 </A>> the user's-program I/O means 1 judges whether the demand from a 
user's program is read-out, or it is writing, and publishes a demand to the doubleness management tool 
2. The storage management section 3 consists of a below-mentioned disk controller and data storage, 
and performs read-out or the writing to data storage through a disk controller to the demand from said 
doubleness management tool 2. 

[0013] Drawing 1 is the block diagram showing the functional configuration of the doubleness 
management tool 2 in the above-mentioned doubleness disc system, and the storage management section 
'3. 

[0014] Said doubleness management tool 2 consists of the read-out means 1 1, the writie-in means 12, a 
copy means 13, a write-in management tool 14, and a write-in managed table 15, and each of these 
means are managed / controlled by the control means which is not illustrated. Moreover, the storage 
management section 3 is constituted by disk controllers 16 and 17, and the subdata storage 18 and the 
positive data storage 19. 

[0015] reading appearance is carried out, reading appearance of the means 1 1 is carried out from a user's 
program, and it reads data from the subdata storage 18 to an instruction. Moreover, the read-out means 
1 1 performs read-out for the data storage which reads from a switch and said positive data storage 19, 
when it reads to said subdata storage 18 and object data does not exist, in case data is read. 
[0016] The write-in means 12 writes data in the positive data storage 19 of the two data storage to the 
write-in instruction from a user's program. 

[0017] The copy means 13 copies said data for read-out to the subdata storage 18 from the positive data 
storage 19, when read-out processing is performed from said positive data storage 19, while copying the 
data written in said positive data storage 19 to the subdata storage 18 at a fixed gap. 
[0018] The write-in management tool 14 has managed the write-in managed table 15, writes it in 
according to the demand from the read-out means 1 1 or the write-in means 12, and updates the contents 
of the managed table 15. 

[0019] the logical address on the disk of the part in which the contents (contents which are m positive 
data storage and are not in subdata storage) written in positive data storage were written as the write-in 
managed table 15 was shown in drawing 3 , and the entry to the following write-in managed table — 
constructing ~ it manages and is updated through the write-in management tool 14 by the write request 
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to each data storage. 

[0020] Next, the actuation at the time of read-out/writing of the doubleness disc system mentioned 
above is explained. 

[0021] The read-out demand from the user's-program I/O means 1 is received with the read-out means 
1 1. it investigates whether reading appearance is carried out, a means 1 1 is written in through the write- 
in management tool 14, reading appearance is carried out with reference to the managed table 15, and 
object data is in the subdata storage 18. Here, when the data for read-out is in the subdata storage 18, 
after reading applicable data from the subdata storage 18 of the storage management section 3, said data 
is sent out to the user^s-program I/O means 1 . 

[0022] moreover, when reading appearance is carried out and object data is not memorized by the 
subdata storage 18 to the demand, after carrying out reading appearance from the user*s-program I/O 
means 1, and carrying out reading appearance of the appUcable data from a switch and said positive data 
storage 19 for carrying out reading appearance from the positive data storage 19, said data is sent out to 
the user*s-program I/O means 1. In connection with this, the copy means 13 copies said data for read-out 
to the subdata storage 1 8 from the positive data storage 19. 

[0023] The write request from the user*s-program I/O means 1 is received with the write-in means 12. 
The write-in means 12 is written in the storage management section 3, sends out data, and performs the 
writing to the positive data storage 19. Moreover, it writes in through the write-in management tool 14, 
and the managed table 15 is updated (an entry with the logical address of the part in is added to the last 
or head of a table). The copy means 13 copies the data periodically memorized to the positive data 
storage 19 to the subdata storage 18 with reference to the information on the write-in managed table 15 
obtained throuigh the write-in management tool 14. The write-in management tool 14 is written in 
according to read-out or the write request to the storage management section 3, and updates the managed 
table 15. 

[0024] Next, the flow chart of drawing 4 - drawing 7 explains the procedure of the doubleness 
management tool 2 at the time of above-mentioned read-out/writing. 

[0025] In drawing 4 , if a demand is published by the user's-program I/O means 1 from a user's program, 
the user's-program I/O means 1 will publish the demand of read-out or writing to the doubleness 
management tool 2. The demand published from the user's-program I/O means 1 reads the control 
means which the doubleness management tool 2 does not illustrate, and it judges a demand or a write 
request (step 101). Here, when a demand is a write request, when data is written in the positive data 
storage 19 of the storage management section 3 (step 102) and writing is completed, the write-in means 
17 is written in through (step 103) and the write-in management tool 14, and updates the managed table 
15 (step 104). (1) 

[0026] The procedure of an update process (1) of the write-in managed table 15 is shown in drawing 5 . 
Here, it judges whetiier the entry of the same logical address as a write-in managed table exists (step 

201) . And when the entry of the part which wrote in is added when the same entry does not exist (step 

202) , and the same entry akeady exists, it writes in and a managed table is not updated. 

[0027] The procediu-e of the copy processing in the copy means 13 is shown in drawing 6 . It judges 
whether the copy means 13 is written in through the write-in management tool 14, and an entry is shown 
in a write-in managed table with reference to the managed table 15 (step 301). When there is an entry, 
the entry which copies the data corresponding to the entry concerned to the subdata storage 18 from the 
positive data storage 19 (step 302), and it finished copying from a write-in managed table is deleted 
(step 303). That is, the doubleness management tool 2 copies the data which is in the positive data 
storage 19 and is not in the subdata storage 18 (not copied) from the positive data storage 19 to the 
subdata storage 18 at a fixed gap through the copy means 13, and updates a write-in managed table. 
[0028] now, in step 101 of drawing 4 , by the demand sent to the doubleness management tool 2 
carrying out reading appearance, when it is a demand, reading appearance is carried out and it judges 
whether a means 1 1 has data which writes in through the write-in management tool 14, and corresponds 
with reference to the managed table 15 in the subdata storage 18 (step 105). That is, since the data of the 
address is not copied to subdata storage from positive data storage when it reads to a write-in managed 
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table and there is the logical address of object data, the contents of original and copy data storage are not 
adjusted. Therefore, it is judged that there is no corresponding data in subdata storage. Moreover, when 
it reads to a write-in managed table and there is no logical address of object data, the data of the address 
is that which is copied to subdata storage from positive data storage (or writing has not occurred), and . 
the contents of both data storage are adjusted. Therefore, it is judged that corresponding data is in 
subdata storage. 

[0029] When it is judged that the data which corresponds at the above-mentioned step 105 is in the 
subdata storage 18, data is sent out to read-out (step 106) of data and a user's program from the subdata 
storage 18 (step 107). Moreover, when it is judged that tiiere is nothing, to the subdata storage 18, data is 
read from a switch and the positive data storage 19 for the data storage which reads to the positive data 
storage 19 (step 108). And data is sent out to a user's program (step 109). Then, the copy means 13 
copies said data for read-out to subdata storage from the positive data storage 1 9 (step 1 1 0). The read- 
out means 1 1 is written in through the write-in management tool 14, and updates a managed table (step 
111). 

[0030] The procedure of an update process of the write-in managed table 15 is shown in drawing 7 . 
Here, it judges whether the entry of the same logical address as a write-in managed table exists (step 
401), and the entry is deleted when the same entry exists (step 402). 

[0031] As mentioned above, when read-out is performed from the positive data storage 19 to the read- 
out demand from a user's program, since data was copied for the data concemed to subdata storage at 
carrying out user's-program sending out of the read data, and coincidence, responsibility over a user's 
program can be made equivalent to the time of connecting a single disk unit. Moreover, the copy 
throughput from positive data storage to subdata storage can also be reduced. 
[0032] In addition, although the above-mentioned example explained the doubled disc system, 
triplication and the disc system formed into the 4 pile can also be made to correspond. 
[0033] 

[Effect of the Invention] As explained above, in the multiplexmg disk controller concerning this 
invention While copying periodically the contents of the 1st disk unit to which the write request from a 
user's program was pubUshed only to the 1st disk unit, and writing was performed to the 2nd disk unit If 
a read-out demand has data to demand in the 2nd disk unit, it will be read from the 2nd disk unit. Since 
it reads from the 1 st disk unit and the data for read-out was copied to the 2nd disk unit when there was 
no data to demand in the 2nd disk unit, the responsibility to a user's program can be raised to the time of 
connecting a single disk unit, and an equivalent degree. Moreover, it becomes periodically possible to 
reaUze a reUable system by aiming at adjustment of the contents of a disk in connection witii read-out 
from the 1 st disk unit. 



[Translation done.] 
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^a2©H^ii-&«»¥att. mmm-:fa^yAAm^ 
#a 1 e56ff sn&ii:«*»K*aius**^S€rji*ii 

«*i*W»fr5 (XT^'/T/lOl) . CCT, ^Tftiflm 

s$a*^ai 7ttEfi;«a 
fflsoiEx-i'EISSai 9fcx-i'«#€ra» (xx 
y:/i 0 2) , »^)i**t^7Lfct#tt (X5^2;:;^l 

0 3) . »Sji»^a*ai4ssi;T»€r5i*-wa7^ 
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(4) 

5- 

-:/jH5SHSf (1) TS (X7-yZfl0 4) . 
10 0 2 6] S€ra*e315^-:^JH 5©MSffflffi 

(1) ©^jBSHSK^-r. dCTftt. sira*if3ix 
5*i5&WBf-r^ (xx5'::'2oi) . -ei/T. i^i;x> 
hu-siiiiiii/ axy:/2 0 2) , •rTrfcRi;x>h 

[0 0 2 7] 3 i:;fe.W-SlS^«iao*)HSBi JO 

6 ic^f. fi^^g 1 3 tt«ira*«ia^a 1 4 sau 

5^3 0 1) . x>h t#tt> SRx>hy- 

ees^s 1 8 k:«3|cl (xx^ys o 2) , 

6a9Li»Afcx> h >j -sii»-rs (x 

7"5a:/3 0 3) . ■r!S:t>-&, -Sft;'g3a¥a2ttm^^ 

S 1 3 &SI;t, iE5^^iE«SS 1 9 fca&oTSJT^- 
10 0 2 8] ST, 04©X7"5'7'1 0 1 Cfet^-C. — 

' Fl'X«)T-:J'ttiE'5^-^|^1tSg*^^^^^ 
B'^H^ShTVJftV*®'?. IEi!l©5*-^IBttSll©l*S 

x-:/;pfcK*Hlu^x-^'©iftaT HWX5*Jftv»t 

-e©7FUX®x-^ttiEx-^S1tSa*>^BJ 

[0 0 2 9] ±fBXxy7'l 0 5-C^;£rr-5x-^'*tid 4» 
x-i'iBttSBl 8fc*5t|IJ»fl,fc«^tt. Blx-^' 

Ettss 1 8*iex-^'©K«^tau (xxi/yio 

.10 7), I!lx-;^E1S^«1 8Ka:^»i:|lJ»flx 

liSH 1 9 tc« iEr-3'E«SB 1 9 *^ Sx- 
i'€:K*Wr (Xxr?:/! 0 8) . -eUT. ifijffl«:/n 
i^^A'sx-^'SMWr* (Xxy:/1 0 9) . C© 

^'Eissisi 9*»6ax-3'Sia»S'^«¥-r-5 (xx 50 



4tffl¥6-6 7 8 1 1 

6 

1 0) . 
111). 

[0 0 3 0] ##a*W3ax-:/;n 5©Hieisaa®# 

b (Xx5;7^4 0 1) . ^i;x>hij-«t#ftf«»& 

e-t-®x>hu-*ffiii85-rs (xx5/:/4 0 2) . 

[0 0 3 1] ±j!EU&J:5fc, |iJffl#:7'nir9Ad»6® 
iR*tflLM*C»UT, iEx-^E«KBl9*>6®i* 

7ASim-rs©trai^ic. aax-^'Sidx-^'Etts 

B'\x-3'SIS^-r-6J:5fc:UfcO-C> fJffl#yDi^7 

iiix-^'E»SB's©«^«iafifefi«-r« Ji t*^c* 

[0 0 3 2] ;fe:fe±E*JgWT«, -SfllLfcx-l'Xi' 
[0 0 3 3] 

[f!W©?a«] £)l±isiaU&J;5tc, J:©5S??fc^t)2. 
^^S^kxwxi'^fflise-ctt, fiJffl#:/n5>'^A*»6©. 

1 xi'Sific^fcjgff »* 

a«iOfftonft:^l©X'fX^'SIS©rt§*f52®X'f 
Xi'SaK:^«ifc«2?-r.5ttt>fc. Ki>mt.S:«tt 
5«-rS5*-i'«»^ 2 ©7*-^ Xi'«Bfc»nH»2 Ot* 
'^Xi'SBd^&^^WU B*r«x-i5'*»»2®x-< 

xi^gsfc&ttn«^ 1 ©x-f xi'SH*^ ^^^>-mu 

L.j&«x-^l£|g 2 ©x^ Xi^iiBCS^^-Ti J: 
5teUfcfcJ&. flJfflity^^^9A'^©J^:»tt**-5*^ 
x^^BSSiKbfci# ti^^S«iciRi±s-a-s z. t*t 
•cfrs. 1 ©x^ xi'SB*^ &©« 

D. m«tt©«v»->xxix*sia-rs2:t*tBriEi:a: 
•s. 

[Sliif©fBim/^Si§Q] 

[Hil ii«fl:x>fXi'>'XxAC*tt«=2ft:«fa# 
a tEiaifa88©ffliBW*«j«*^-r:/n y a. 

[02] i:Sfl;x^Xi'->XxA©S*W&«J«&5^-r 

[03] »sa*-®lx-:^;i'®i8?«0. 
[04] K*ait/S€ra*i^c*tts-afl:iia^ii: 
©jaa^iss^-r^n-?-^'- b. 
[051 ai*mu/»€ra«.i^ic*tt.5-«ftffa#n: 
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